Experiments on freshly dispersed RUSMCs were usually carried out on a minimum of 3 159 animals. In all experiments 'n' refers to the number of cells studied. Summary data are 160 presented as the mean ± S.E.M and statistical comparisons were made on raw data using 161 students paired t-test, unpaired t-test or ANOVA as appropriate, taking p<0. 05 primers (at a concentration of 10 µM) and 2 µl of template cDNA. The reaction was carried 186 out using a Techne -Quantica Real Time Thermal Cycler. The thermal protocol for the 187 qPCR was identical to that described above. We used the relative quantification method (3), 188 using the housekeeper gene, β-actin as an internal standard. Only primers with 90-110% 189 efficiency were used for these experiments, however differential primer efficiencies were 190 accounted for in this analysis by generation of standard curves (range 1:2 -1:100 dilution). 191
Standard curves were generated for Kv subunit and β-actin mRNA from regression analysis 192 of the mean values of RT-PCRs for the log 10 diluted cDNA. channel toxin, iberiotoxin (IbTx, 300 nM) on these currents in order to ascertain if they were 367 due to activation of BK channels. As Figure 1A suggests, application of IbTx abolished the 368 transient current and also reduced the amplitude of the sustained current. A summary 369 barchart for 3 similar experiments is shown in Figure 1B . Under control conditions, the peak 370 current was 1767 ± 307 pA at +40 mV and this was significantly reduced in IbTx to 622 ± 371 142 pA (p<0.01, paired t-test). We also examined the effects of the BK channel blocker Pen 372 A, 100 nM) on the outward current evoked by a step to +40 mV and as Figure 1C suggests, 373
blockade of the BK current unmasked a slowly activating, sustained outward current. Figure  374 1D shows summary data obtained from 5 cells in which Pen A significantly reduced the peak 375 outward current at +40 mV from 1456 ± 258 pA to 438 ± 179 pA (p<0.05). Taken together, 376 these data suggest that the transient current and a component of the sustained current in 377 urethral SMC is due to the activation of BK channels and when this is blocked, a slowly 378 activating K v current is unmasked. In a separate set of experiments the effects of IbTx were 379 assessed after Pen A application and it was found to have no additional effect (n=5). 380
Similarly, application of Pen A (100 nM) after application of IbTx (300 nM) failed to further 381 reduce the currents (n=3), suggesting that Pen A selectively blocks BK current in these cells. 382
To study the K v current in more detail, all subsequent voltage clamp experiments on RUSMC 383 were carried out in the presence of 100 nM Pen A. 384
The upper panel of Figure 1E shows the voltage protocol used to evoke K v currents in 385 RUSMC, which involved holding the cell at -60 mV and depolarizing it from -80 mV to +50 386 mV in 10 mV steps for 500 ms before repolarising back to -40 mV. These experiments were 387 carried out in Ca 2+ free Hanks solution to remove contaminant Ca 2+ currents (6, 18) . As the 388 lower panel of Figure 1E suggests, outwardly rectifying, sustained currents were recorded in 389 response to these depolarizing voltage steps and large, slowly-deactivating, tail currents were 390 evoked upon repolarisation to -40 mV. Figure 1F to 498 ± 57 pA in toxin, n=5). Application of the pan-K v 1 blocker margatoxin (100nM) was 406 also without effect as shown in Figure 2E . In three experiments, application of this toxin had 407 no significant effect on the K v current (control was 686 ± 99 pA compared to 669 ± 102 pA, 408 n.s.). Taken together, these data suggest that the K v current in rabbit urethral myocytes is 409 unlikely to be due to homomers or heteromers of K v 1 subunits. 410 
myocytes. 535
Having established that the majority of the K v current in RUSMC was ScTx sensitive and 536 likely to be due to K v 2.1 subunits, we next assessed its contribution to electrical activity by 537 examining the effects of ScTx on evoked action potentials (AP). In these experiments the 538 perforated patch configuration of the patch clamp technique was used and a small 539 hyperpolarizing current was continually injected to bring the membrane potential to ~-60 540 mV. Figure 10A shows the results of a typical current clamp experiment in which an AP was 541 evoked by injecting 100 pA current for 40 ms into a RUSMC. This elicited an AP that 542 consisted of a rapid upstroke, a rapid repolarisation and an after-hyperpolarisation. When 543 ScTx (300 nM) was applied and the AP was evoked (green trace, Fig 10A) neither the 544 amplitude or duration of the AP or after-hyperpolarisation were significantly altered. 545
One explanation for this lack of effect, could be due to differences in the amplitude and 546 activation kinetics of the BK and K v current. For example, a depolarising step to 0 mV 547 evokes a transient BK current of ~ 800 pA in amplitude in RUSMC and this current reaches 548 peak amplitude in less than 20 ms. In contrast, depolarisation evokes a K v current in these 549 cells that is ~ 250 pA in amplitude at 0 mV ( Figure 1F ) and takes approximately 100 ms to 550 fully activate. Thus, at the peak of the AP, the K v current would only reach ~ 25% of its peak 551 amplitude, due to the slow time course of its activation. We might therefore expect that the 552 contribution of the K v current is only observed when the BK current is absent. To test this 553 directly, we first blocked the BK current with Pen A and then observed the effects of ScTx 554 application on the AP. Figure 10B shows a typical example of such an experiment where 555 Pen A (100 nM, Figure 10B , red line) increased the amplitude and duration of the AP. 556 Subsequent application of ScTx (300nM, green line) further prolonged the AP. Figure 10C A and ScTx (300 nM, green bar). Pen A significantly increased the mean duration of the AP 560 from 24 ± 3 ms to 104 ± 17 ms (p<0.05) and this was further increased to 220 ± 61 ms 561 (p<0.01) following ScTx application. Although ScTx prolonged the AP, it had very little 562 effect on its peak amplitude ( Figure 10D) . 563 564 Contribution of the ScTx sensitive current to contractile activity in strips of rabbit 565
urethra. 566
To examine the contribution of K v 2 currents to spontaneous mechanical activity, we recorded 567 isometric tension from strips of urethra smooth muscle and examined the effects of ScTx 568 (100 nM). All experiments were carried out in the presence of atropine (1 μM), guanethidine 569 Western blotting was close to the predicted size, supports the idea that urethral K v 2 channels, 658 when expressed in HEK cells at least, are unlikely to be highly phosphorylated. 659
It is also important to note that we detected transcript for K v 2.2 in urethral smooth muscle 660 and some membrane bound staining for K v 2.2 in isolated RUSMC. Therefore, we can not 661 exclude the possibility that these channels, as homomers or heteromers with K v 2.1, may also 662 contribute to the K v current in RUSMC. 663 664 Role of K v 2 current in the urethra. 665
To assess the contribution of the K v 2 current to the electrical activity of the RUSMC, we 666 examined the effects of ScTx on resting membrane potential (RMP) and on APs evoked by 667 brief current injections, as shown in Figure 10 . Given that little K v current is activated at -60 668 mV (see Figure 3D) , it was not surprising that blockade of K v 2 channels had little effect on 669 RMP and suggests that these channels contribute little to setting the RMP. We were initially 670 surprised to find that ScTx, even at a concentration of 300 nM (which should block the 671 current by more than 50%), had little effect on the AP. Although Figure 10A suggests that 672 the duration of the AP afterhyperpolarisation was decreased in the presence of ScTx, this 673 effect was not found to be statistically significant. However, when the activation kinetics of 674 the transient BK current and the K v 2.1 current are compared, it is apparent that the K v 2.1 675 current activates sufficiently slowly that it, in contrast to the transient BK current, is unlikely 676 to contribute to the brief AP. However, when the BK current was inhibited with Pen A, 677 application of ScTx further increased the duration the AP, suggesting that under these 678 conditions at least, the K v 2 current contributes to the repolarisation phase of the AP. The 679 prolongation of the AP after K v 2 blockade would presumably increase Ca 2+ influx and 680 enhance spontaneous contractions of the urethra. Indeed, when we examined ScTx on 681 spontaneous contractions, we observed that it alone had little effect on the amplitude 682 spontaneous contractions. However, when the BK channels were first blocked with Pen A, 683 inhibition of K v 2 current increased the amplitude of the contractions approximately threefold. 684
In summary, the results of this study suggest that the K v current in RUSMC cells is likely to 685 be carried through K v 2.1 channels and that inhibition of this current prolongs the AP and 686 enhances contractile activity of the urethra, but only when the transient BK current is 687 inhibited. We have previously shown that noradrenaline can broaden the evoked AP by 688 inhibiting the transient BK current (40). It is possible that part of this effect may also be 689 mediated through regulation of K v 2 channels in these cells and future studies will examine if 690 these currents are regulated by excitatory and inhibitory neurotransmitters in the urethra. ii.
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